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Factors Influencing Seed Germination and Seedling
Survival of Rhododendron Subgenus Hymenanthes
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Abstract: Because most of the species of Rhododendron Subgenus Hymenanthes locate at high altitude in
southwest of China, it is very difficult for us to collect and plant them. However, semination and seedling
growth are used to solve this problem. Experiments indicate that; (1) Temperatures of environment and
the systematic position of species have certain influence to the speed of seed germination. The germination
speed is faster with the temperature rising when the average temperature is below 20°C. Among the four
subsection of which we have ample materials for testing, subsect. Fortunea has the fastest germination
speed, subsect. Pontica has the slowest germination speed, while subsect. Argyrophylla ,subsect. Irrorata
have the germination speed in between. (2) The rate of emergence and survival, the growth of young
plant are closely correlated with the media of semination, the producing area, source and the systematic
position. The medium for higher rate of emergence is humic soil, but the best medium for rate of survival
and the growth of young plant are humic soil plus moss. In effect of seedling growth, the plants from east
China, south China and central China are better than those from southwest China, and the plants from
Japan and North American are prior to those from Europe. Domesticated plants are better than native
ones. The species distributed in the east have better effects of seedling growth than those in southwest.
(3) Because of the humid and cool environment at Lushan, it is suitable to propagation of Rhododendron
Subgenus Hymenanthes and growth its seedlings there. The management during seedling growth, the

prevention and cure of Rhizoctonia solani are critical to success of propagation.
Key words: Rhododendron; Subgenus Hymenanthes; Speed of seed germination; Effects of seedling
growth; Factors of influencing
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HEEBARY, BART QWK K E KRR E.
B4 Be Xt A T SR AR SR, AP U AR
B, 51 M YL RIE R R EBIR T ER G, ST F
BERFARRAAIA KA, Rt ARKE A
HAESED . AE RS R R A4
ASBEIR ,2004 ~2005 ERATF R THRM T H KK

1 HE5F*E

& E AR 3SR R R SRS A T R AL RS
FFATH(S8ANEEMN), S REF K Chamber-
ain RERFEEAYE" , KBHFH 15 T
H, YFHHRGENE JEF=H 5 FtEFERE 1,
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BRI RA HYRE) R E5HE A AT
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BRAEK K KIKEE Hypnum plumaeforme , 22 ph it 3
BRa9 BU4H, S T L£K)2 M, BE
TLIERD B FPETR RSB KB RIS R ; 1%
P ERRREY, # A0 SE TR EER,
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ST RESRB B K 2.
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FrF AR, B E R REGHE KRS
HRE L,
2.1 FERFHHELEEEHRM
2.1.1 HFHESHHEERMNERE KAE1TU
B2 ERNFFHAREZWHAK, BRRH
FEIE—EXER, 4T MHNBEH-FFHE R
—F - F BB | 2 50k 13, 98,
9.53.15.42d, HFHABRRNRBELMHESE, &
BRI LAY NBE & —>F et B REN R K
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F1 EREBTREMHBERIXBLR(LL Chamberlain REEHF,1996)
Table 1 The experiment results of seed sowing and propagation of Rhododendron Subgenus Hymenanthes
(Arranged according to Chamberlain’ s system, 1996)

R/ Fut/ tﬂﬁiw ﬂitﬁ‘i
e P A WRER™  AHAN EnEE(d) (e kK
Species Distribution gin Sowing medium  Sowing date C mll:d 10 o Emergence/ lEg
Tr:;y leai? l:ime Survival rate growt
WIE BT 4 Subsect. Arborea
Re%: Jan: -] DPE ity , RIS BEH B L+ BB 5004 53 14/22/38 67.0/54.5 H K, 14,
R. delavayi China Burme, Vietnam,et ol Kunming [T -0 14/22/38 77.0/57.5 AHEHBLK
o@gpis(aiE) FEE BE# REt +& 17/25/36 80.0/78.0 , ,
R, delavayi Tdem Kunming e as.aas 288 829703 FEREE
MR (ailk) .k B9 Rt + B8 17/26/36 66.5/62.5 , ,
R. delavayi Idem Kunming WL 2005.4.18 17/26/36 77.0/58.5 %2%%&? &
%ﬁﬁ;{%bw{. 16.0/24.3/36.7  75.0/63.6
&3ntH BT 4 Subsect. Argyrophylla
SR RS P #H R+ + BAE 13/22/38 5.5/4.0 ¥ ,
R. argyrophylium  China Germany WL 2004.5.21 13/22/38 26.0/6.5 ﬁj,iﬁ%%ﬂ-x
£ dupad: ] ol B B+ + B8% 14/24/35 70.0/54.5 s
R. denudatum China Lushan o 2005.4.18 14/24/35 58.5/39.5 %t%%%gﬂ
ARBY ] #E R L+ BaE 16/25/41 8.0/5.5 ,
R. insigne China Germany WO 4 2005.4.18 15/24/40 11.5/8.0 %éﬁ%ﬁ
Bk A HE Fih Rt + B8 14/22/36 72.5/71.0 R
R. simigrum China Lushan WL 2005.4.18 14/22/36 76.0/30.5 %EE‘%% m’?

WHFBE
Average of Subsect.

14.1/23.1/37.4  41.0/27.4
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HE1
B &k/FH/ R R
. m-etEl (d K
nE D T mmEm ﬁmﬁr;gadﬁe Connaton) Emer(gznze/ Seedling
Specla 181 ution gl wmg medium Tﬁ?;}’{:g??{.l/ne Sumva_l rate g]'OW'th
H M A& 4H Subsect. Auriculata ra a0 34.5/30.5 K 5 b
13723/ .5/30. ,
R un Cnins ooy g 20as3 0 37.5/26.0 A, A EH B
+ 14/23/37 80.0/78.0 ‘KR, ¥4,
%ﬁﬁﬁmm g\?\n L}fsl[\l'm Nm}ﬁ;{f # 2005.4.18 14/23/37 17.0/75.0 HERBLET
+ 15/24/38 82.0/73.5 £ Kk, H45,
%%%t’ﬁé%) (::';En Lﬁl[ﬂn N%m}gﬁ 2005.4.18 15/24/38 80.0/69.0 #5547
W4 I {H 14.0/23.3/38.3  65.2/58.7
Average of Subsect.
Z MBS 4 Subsect. Campylocarpa ka5
.. 12/20/39 54.5/41.5 ,
R. lisiense i Gﬁ,%ny Nmﬁﬁfﬁ 2004.5.21 12/20/39 65.0/21.0 ¥ HEWBH
=t R+ + B8 14/23/39 55.0/43.5 H K 8 th, R
f ﬁtﬁ ?}E; Poland N 2004.5.3 14/23/39 51.0/41.0 ¥, BT
iZ::
o mfeiﬁff%“bmh 13.0/21.5/39.0  56.4/36.8
HEH T4 Subsect. Falconera
B & B Bt + BaE 14/25/39 67.5/30.0 K &k, &
?:.: ﬁwﬁiﬁonen’ A=S Kunming 5 2004.5.3 14/25/39 82.5/70.0 3, ERAHB
= BE W 4H Subsect. Fortunea " " " 56.0 A b 25
=, + 15/22/36 .0/81.0 RN
Iji? dEectl:r;“;n gnluan%?rma Ljuﬁsll;uan " e ¥ 2005.4.18 15/22/36 79.0/56.0 % &5 847
_ Mt 14/22/35 81.0/75.0 K, 4],
fﬁfmﬁ & Lo " m{fﬁ 2005.4.18 14/22/35 85.0/71.5 HEWLF
\ Bt +8 11/22/38 47.0/42.0 EK ik, By
e A=A Ge%n%ny " i # 2004521 11/22/38 52.0/37.0 A BHEF
{;‘E}&g HE Mt + B 2005. 4. 18 14/24/36 68.0/66.0 Eﬁﬁz, 45,
. kwangfuense China Lushan )i g b 14/24/36 79.0/55.0 HEHRB
P 'F 3 BH L + BB 10/20/33 61.5/48.5 ‘-t #H4,
R. planctum g;xfam( AR ceﬁ;i}Eny m{f 2004.5.21 10/20/33 455355 BERGE
,{%ﬁiﬁ%wmx. 12.8/22.0/35.6  68.4/56.8
BLH BT 4 Subsect. Fulgensia
B S S e BRLL+ BB x50 10/20/31 46.5/33.5 Eb’:ﬁtﬁz A#,
R. fulgens China,Sikkim, India ,et al. Germany Bt i 10720731 6.5/4.0 EFRE
FHA A4 Subsect. Grandia
JoitELES . B9 Bt + B 18/25/41 8.0045.5 HAKAB A H
R giganieum qn%ﬁiﬁm ; fﬁﬁt::g 20.5.3 18/25/41 T.5/0.5 BEF
kR o, i) BH WL+ BB yy0 418 17/29/44 64.0/43.5  AKAS 8,8
R. sinogrande ina, Burma i Rt - 17/29/44 68.5/3.0 HHBLF
e
m I et 1.5/2.002.5  6.3/3.9
SRETAHERY P, i WE OB EE s 12/21/43 SLOM6.0  AKBHE, R,
R. riersonianum China, Burma Germany Bt o 12721/43 63.0v41.5 AHERT
BRSP4 Subsect. Frorata
ygmisg . i =) BHL+ B8 54 12/2/38 TLO68.5  ERBR, 195,
R. aberconwayi China Kunming Bt hh 12/23/38 84.5/35.0 XI&EH Ej&}
SRS ] Bl BEESEE ks 14/23/3% 85.075.0 Kt H8, A
R brevinerve China Lushan [T - 14/23/3%6 T.5/0.5 BT
KA i Ll PR + BB oy 418 17/25/%9 57.0/44.0  AKER By,
R mengtszense China Lushan [ -4 17/25/%9 40.5/8.0 HEVBL
B4V 225N P, B WAL+ BB yi s 16/24/38 6.5/51.0 HRKH, M55
R. pogonostylum China, Viemam i B+ e 16/24/38 88.5/68.0 EHHBIT
m o M&B.RI8  TLI/S.8
REAEATBE AP 4H Subsect. Maculifera
NNEELRY i JA WAL+ BB g 418 14/24/39 S.0/54.0  AERBk, 15,
R. sikangense China Lushan 7 a4 -4 14/24/%9 63.0/61.0 HERAT
KFEH B4 Subsect. Pontica
Eizt i HEE Rt 13/5/%8 M.5/%.0 4 ey,
R. brachyoarpum Japan, Korean Germany Mfg 204.5.21 13/23/38 49.0v/25.0 jﬁg‘%ﬁ? &
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BRFH s R
N i s meeme  mwem  OLIOC) ko | QEEE
Species Distribution Origin Sowing medium Sowing date TC oty} egg ns/ £ ‘;mr“e}'vg:lnme growth
Tue leaf time
= Rt 14/2/35 TI.VE.0 EKBHE, R,
R cataubiense ljvﬁwmm 1%;:1 mfg 204.5.3 w2/35 B35 IHHBH
. 5 R+ 10/°20/40 40.5/35.0 4K, F¥,H
R catowbiense Eﬁ GEEny m}gg 2A04.5.21 10/20/40 16.0/10.0 mﬁﬁé
. = R+ 14726/47 58.0/56.0 AEKEHR, R,
R cataubiense s o mfg 05.4.18 1426/47 ®.011.5 HEURE
. . o 12/720/9 2A.0/1.5 8,
R. degronianum E:E. ot mfg 204.5.21 12/20/% %.5/3.5 %ﬁ%ﬁ o2
. WALt 17/2/45 B.5/2.0 KA
R makinoi Epﬁ GEEW m’fﬁ 204.5.21 17/8/45 2.0/6.5 mﬁ =
2z B+ 16/26/35 68.0/60.5 AEEKAY® 15,
R mazimum %ﬁmm Pi;l&;d mfg 204.5.3 15/25/35 7.5/%8.5 ﬁgmgﬁ}
, 5 R 14/28/38 6.5/62.5 )
R mazdimum R GEEny mfg 204.5.21 14/23/38 58.5/%0.0 %—Eﬁ%&w’
. B Y 15/25/38 76.0/53.5 4 B8,
R mazdirmam £ GEEW m}w 205.4.18 15/25/38 9.0/9.0 ﬁéﬁ%ﬂ
. Rt 2720/38 64.5/52.5 B,
R. ponticum m GEEny m’fﬁ 204.5.21 272/38 70.5/48.0 %‘g%%ﬂaﬁ
_ R+ 13/8/% B.0/18.0 R,
R smimoui m GEEny mﬁtﬁ 204.5.21 13/23/% &.5/6.5 %5&’5% A
. /43 B.012.0 M,
R ungoni M WE OWHEER s o BV K T
. B+ 16728741 6.0/4.0  HEBHR By,
R yohusimarum Epﬁ GEEny mfg 204.5.3 16/28/41 0.0/%.5 %ﬁzﬂ;ﬁi
) BoRt 15/23/48 47.0044.5  HKBHR 1,
R yakusimanum e cﬁEny mfﬁ 205.4.18 15/23/48 74.0/%0.0 %ﬁxﬂﬁiﬁg
i) YN BB/ 4%6
F I 4 Subsect. Taliensia
R+ 1021/38 70.5/5.5 4 A,
m & GEEW m’fﬁ 204.5.21 10/21/38 70.0/3L.5 ﬁéﬁ%ﬁ; H
B, 16/27/45 15.0/12.0 R
Fgaiied ?;E;%s = meﬂ%“m ad e m’%‘;ﬁ}gg 2004.5.3 16/21/45 9.0/6.0 %%‘%%ﬂ%
B RS FLE BE WL EW g s 122442 S6.5/32.0 KM, K,
R. x wightii Idem Germany Bt e 12/24/42 46.5/17.5 HE®LF
%ﬁ%f% oo, 12.7/24.0/41.7  44.6/25.3
&5kt BT 4 Subsect. Thomsonia
LT ], i WE RHELEB 0, 15/30/46 4025 EK W, R
R. meddianum China, Burma Germany B+ e 15/30/46 9.0/8.0 ¥, LB
SRR thiE, T B WE  WEL BB 0, 5. M2238  69.0/5.0 A4 8,
R. thomsonii China, Bhutan, India et of.  Germany [ 184 -3 14/22/38 82.5/43.0 ESAHS
WA FIIE 14.5/26.0/42.0  41.1/27.6
Average of Subsect. : . . : :
Bk B8 4 Subsect. Williamsiana
EELS I ME  RMMEEN s, 1258 /00 EESR B
R. williamsianum  China Germany JRH L -3- 17/25/38 66.5/46.0 ¥, % B BAT

» P2 LS IR E FRONE, P EH N SROPREYRI U P XE, PR HMNIHLT 30 «» BHE T + B8, BH L.
* Species names are based on the names of their sources and their Chinese names refer to Flora of China. Only Latin names are
listed if they are not distributed in China; ** Humic soil + moss, Humic soil.

F2 2004 -~2005 ERRHAERMBEANSDEN
Table 2 The temperature variety at the experimental plot during the seed breeding from 2004 to 2005 ()

HE 2004.5 2004. 6 2004.7 2005.4 2005.5 2005.6

Factom 1 f° &f* FH1* L@ & TA LA v T LA @ TA LtW +8 TR LA 89 T

I 14.6 16.2 20.7 16.4 19.2 22.5 22.3 21.0 24.2 13.2 12.6 18.4 16.3 17.9 17.2 21.4 21.5 22.4
I 13.8 ~21.7 16.5~23.1 20.1~26.3 11.3~19.4 14.3 ~21.2 19.0 ~25.7
Jug 3.0~28.1 11.9~29.3 17.8 ~30.0 2.0~26.2 6.7 ~23.7 16.3 ~28.3

« P T o+ 1AVHSRE; 1A VPYRK-SRR0R; T4 RREE-BN<E.
* The first ten-days of a month; The middle ten-days of a month; The last ten-days of a month. *=* ] ;Ten-day mean temperature;
II :Monthly mean minimum-maximum temperature; Il ;Monthly extreme mini ximum t Tature.
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BE REFRE R] R O R R ARG R I OR R &2
i B E AR K, KIKBENRS BT
KL B TR, H 5 R, Bk RBHER, 1%
MHEERRE RS S HE KT K& K& (Polyri-
chum commune) S H BN EHELEFEBRNERK, R
BAR 2, BARAERKR(EIE 10 em) , RATF4H
K, BEESEE. QM (EBR) EEH(50%
3 FH R ) | A3 BE T A8 R B IR] R R
K UWHMFRFRAZEREW, SAIARE—
' EESES S BRI SR T RS &
FHAHE. OREER, B Fii ke E (30 4, %
MHEE_FHBAN2 M), BHFMB6% ~371%,
HRE T FHER—A) , LI SR T AT A,
BEEHAEEmAFREN, ZER SHEXR
B3, @R AL AR R HLER 3 F i BRI% Fb
RERL, BRAETEHMERT, KARKZ, K%
AN RNEK . AFRE . FEEH(REER
), B4 E A KB E, FT R 5 #UR KR (K.
HKAR R IR %E X,
2.2.2 FEEFMNMTFHAR BNERRHEE
KERE  N=E, F=an 22 A EMRE
Fremny, e P o (REAHE) MA—ED
R X AL (R Fp 4 KR il VR R, ST &
BRAE, N HL RS T A TIAE—oHiE N
M BN FPRE T HEBRBE, nKa s, £~
AR PR 11 FEERS, BRE B FEE M E
RS HY A G SRR AL, oAb R R B FE =KL
TR BSHBEABURRAE, iR L H RS I E R
SR TR—AIETHIEM =K, F=EMS
14 A, BA UM FRRUMAP, MK 1 AL
B, AR KA RS SR AU FE R
AR, B RE R, 48R E Y E S
KRS e AMNBENEEZ—.
REHA TRILP T, S5 EP EEX
HomwXFEREFE-BEAFEAEY TR R—<
B, X — X S R RS A R E R T, S
H KT ot 5T R W BIE R UK, AR A E A
YW X MSER , E =t XN FERHE
BT Zh S B A B BERERE X ERR—
MEYLEX, 5t BSRARMEY X R BSE
B, 8 H A& JCE MR PO BRI T
YR RA R IR K SR 2= TR IR Fh, Rk #h
RELEF LR BRI SN EE .

2.2.3 AAHBENMFHER BAERRHBEK
pRkmE BKEXRBREY B TFRFRAZHEY
. ARKEEAIR, RETRIK 8 NMTE2 FER
BRI R R A FIH 72.91% \53.84% , A [
B 10 NFh43510 R 72.70% 61. 4% 5 ) 25 5P
439109 46.17% \29.55% ., AR SEBIF HER
ERAK, (B R TR RE T EE N
W RN REE, SR KBTS, AR
£ 20 tH42 80 AR5 B b (D E R M) ,
BEEN T HE BRIFER, BT AR E:
BEFPEECR B B, YR 239k, S FET- R
X, FESREARER; EENFREEP
H. €, RS8R, AR RS KA
—B L BAREE, FmdE R ENETE
2, XA fRHE -SRI,

2.2.4 FEAMNRKENBNMTFHER BEERY
HERKPERN YHHRSEMERR, HEARRZ.
BUBRERESINSERE R, HBREER
FEB G HBTRIAB R REEBME
B,z 8RS A O R TR MR R a8, 3 1)
derh S RERY R, BB N HEBTA, FHik
MRS5S LA, 0% 2 WAHMBSR AT RS
YR OEEKBE, =B L 0EFES, X
M ¥ RS TP R 2 48 FE RS TP 4H ) PG AL B9 2 B, AR
HESTF AL 40 TR =/ AR REER
JERRERM X, AR 55 LA, R
=, IR RS AR, KFHBS AR MR
JEBRAEE, B4 RN, B A< 2, i f OB 32
XT38, i R. degronianum R. smirnowii, §% ¥k Y
WAHSAEEEKR, EHBRBAE, N TOHESES
EEYEPEIIABRBRH ST A, T Chamberlain &
SGHRFB AT A, X EHS A TR E
hERKEDS, FERRRF(REL) .

3 NG

(1) HESFP TR, S A KR8 55, 3 F
RS BEER A RE . T HRMNE R ERR
2, URRHTHRER, HEERH T WS,
FAATEERETFE/NARRRESS, 5B ERE
KIFFRBER, M T R 3G N R w2,
REREHBENANEERE, SRTENSET, &
R EER, IR BRGYTET, KR A
BIRRRT T B R ER , H FH 50% ZH R 8K 70% 676
HANE YE 5 800 fEMEE, 4 10 d — K, [RIATH05E
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RV | FERIR I B, W A, ALRS
BT SR R EHEAE, i 1 RES
HIFIAE S, R Sh i K H bt , 5 HIR0E HAhFESE
4, W45 15 d HEPEKAE 1 K, ERLETT R ET
BRHUHEE URFERRE

(2) MIKARED S o, A B R LR
T ERERMERFRER . FREUEHFBHEL" R
REFMABSRFRT , HERG RS, A THEE
K, RINEEAR, “MAEL + BHEE” R SR
&, (HEFRRKRBIER , REHE, S K,
PutEsR, ERERRAELD, BHEGE, B—FK
BRI REME R,

) EEHARS S F T B 2 R EHAZ IR
A, AU B A BRI SR SRR, Bz ke
RXE RITEN R, BRI, B E A RS AL
PR B 47 T AR M B 5 | R B AR ESE RL M, 51
BAE R MRS R B AR A KR T
I T I B AR R R AR AR M A A R
BORRGERN M, N AR, AR T RA FEHS
B, B AT R ; B BRHTRS, KER
R, IR 8, Bk A R W R AL RS S5 Fh D4
BIFEARAFE. BEERHR, X B 55| fRE
HFLESFH T R R R EARERK AR TR 5 IR 4
T SRR RS SRR R
WAL BSZW BN ORI B A BOE .
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